(15.6%) and abnormal/absent bowel sound 43 (15.9%). Diagnosis was essentially with the aid of abdominal ultrasonography, 38 (63.3%) while surgery (laparotomy) was the treatment of choice in most cases 48 (80.0%). The case fatality rate was 3 (5.0%). Conclusion: None of the cases studied could be directly linked to rotavirus vaccinations. But seasonal peak incidence coincided with rotavirus diarrhea peak incidence. Efforts should be made to institute post-rotavirus vaccine licensure prospective surveillance study in order to fully determine any relationship between rotavirus vaccination and intussusception in Enugu, South east, Nigeria.
Introduction
Intussusception is the most common cause of intestinal obstruction in infants and young children between the ages of 3 months and 6 years [1] . It is an acute surgical emergency and if it is not diagnosed and treated promptly, the blood supply to the bowel may be obstructed causing bowel infarction and perforation. Untreated cases of intussusceptions therefore are potentially lethal.
Accurate estimates of the incidence of acute intussusception are unavailable for most developing and developed countries. In developed countries the incidence of acute intussusception in infants and children is reported to be between 0.5 and 4.3 cases per 1000 live births or 0.66 to 1.2 cases per 1000 children under one year of age [2] .
In Africa the number of cases of intussusception varies widely between hospitals from 60 cases per year in Cairo to 1 to 2 cases per year in centres in Ethiopia and Nigeria respectively [2] . However, these individual centres may under-estimate the incidence since they report only those cases that present to hospital settings.
In some regions, the diagnosis of intussusception may not be confirmed in some children because of limited radiologic facilities available [2] and in a few cases there may be spontaneous reduction before radiologic diagnosis is established [3] .
In order to overcome these drawbacks, Bines et al. [4] formulated a clinical case definition for the diagnosis of intussusception. With a sensitiveness of 97% and specificity that ranged between 87% and 91%, this may be a very helpful tool especially in places with limited facilities.
The causes of intussusceptions remain largely unknown, however pointers have been alluded to appendiceal stump, Merckel's diverticulum, intestinal polyp, coeliac disease, cystic fibrosis, lymphosarcoma and HenochSchonlein purpura [5] .
More importantly, association between intussusception and human rotavirus gastroenteritis as well as infections due to adenoviruses [1] [2] [6] [7] and rotavirus vaccination has not been well understood.
The first approved vaccine against rotavirus diarrhoea, a tetravalent, rhesus-based vaccine (Rotashield®, Wyeth Lederle vaccine, Philadelphia) approved by the United States Food and Drug Administration for human use was withdrawn from the market in 1998 [8] - [10] as a result of reports of association between intussusception among children with recent rotavirus vaccination.
Rotavirus is the most common cause of severe dehydrating diarrhoea among infants and young children [11] resulting in about 453,000 mortalities in children <5 years of age annually worldwide (with 232,000 deaths occurring in sub-Saharan Africa) [12] [13] .
As a result of substantial morbidity and mortality worldwide caused by rotavirus, the World Health Organization and Global Alliance for vaccine and Immunization (GAVI) identified rotavirus vaccines as a priority for development [14] and subsequent introduction [15] .
Over the past two decades there have been major efforts to develop safe and effective rotavirus vaccines that can prevent significant morbidity and mortality associated with rotavirus infection particularly in developing countries [10] .
As a result of global partnerships and efforts, newer vaccines have been developed and tested extensively during clinical trials in different regions of the world. These vaccines Rotarix® and Rotateq® have been found to be safe and effective and are now being introduced in immunization programs of both developed and devel-oping countries [16] [17] .
However, there remains a low risk of intussusception, when the vaccines are administered outside the strict immunization schedule and in regions where the baseline risk of intussusception is high or is unknown [18] - [20] .
These new vaccines have been introduced in the national immunization programmes in many countries including some in sub-Saharan Africa.
Data on pre-vaccine intussusception rates in developing countries especially in the sub-Saharan Africa are required to facilitate informed decision making about use of new rotavirus vaccines [21] .
Nigeria plans to roll out the new rotavirus vaccine in her routine vaccinations program, and therefore there is urgent need to ascertain the baseline data as it relates to intussusception.
Hence, the aim of the current study was to determine the epidemiology of intussusception in children less than 5 years of age.
Materials and Methods
This retrospective descriptive study was conducted in two tertiary health facilities in Enugu (University of Nigeria Teaching Hospital (UNTH), Enugu and Enugu State University of Science and Teaching (ESUT) Teaching Hospital, Park Lane, Enugu).
Ethical clearance for the study was sought from the Health Ethics and Research Committee of University of Nigeria Teaching Hospital, Ituku-Ozalla, Enugu.
The admission registers of the children's emergency unit and paediatric surgical ward of each of the teaching hospitals were used to identify all cases with diagnosis of intussusception in children aged less than 5 years of age over a five year period (8th January, 2007-7th January, 2012).
Further the cases of intussusception were selected on the basis of Brighton collaboration intussusception working group protocol level I criteria [22] .
A total of 60 cases that met the criteria were selected. Relevant information obtained from the records of the 60 eligible cases included demographic data like age, gender and clinical manifestations including duration of illness prior to presentation at the hospital, symptoms at presentation like diarrhoea, vomiting, abdominal distension, passage of red currant jelly like stool, investigations employed, treatment, findings at surgery, evidence of mode of diagnosis corresponding with surgical confirmation of intussusception, duration of hospitalization and treatment outcome.
The data of each selected case was entered into a semi-structured questionnaire. The data was subsequently analyzed using SPSS version 17.0 and presented in tables and charts.
Results
A total of 60 cases were studied comprising 38 males and 22 females giving a female to male ratio of 1:1.7. The subjects were aged 3 months to 59 months with a mean age of 7.69 months and median age of 6 months. Majority of the cases studied were infants, less than 12 months of age, 53 (88.3%). This is as shown in Table  1 and Figure 1 . Over the five year period of the study (2008 to 2012) the yearly incidence was highest in 2012 where 18 cases were reported giving an annual incidence of 0.17 per 1000 while the average incidence was 0.1 per 1000. The yearly incidence of the intussusception cases is as shown in Figure 2 .
Although, Nigeria has not introduced rotavirus vaccine in routine immunization program, rotavirus vaccine is available in the private hospitals. Among all the cases of intussusception studied, none received rotavirus vaccination. However in about 40 (66.7%) cases the caregivers did not know whether their wards received rotavirus vaccination while 18 (30.0%) reported that their children did not receive the vaccine at all.
In terms of seasonality the majority of the cases occurred in the dry season (between December and April). The aetiology of intussusception was reported to be idiopathic in 23 (38.3%) cases while the rest were unknown.
In Table 2 , the commonest clinical presentations were vomiting 55 (17.2%), passage of bloody stool, 50 (15.6%), fever, 50 (15.6%), blood stained finger on rectal examination, 51 (18.8%), abnormal/absent bowel sound, 43 (15.9).
The mean duration of symptoms before presentation was 4.1 days (10 hours to 8 days). Various investigatory tools including plain abdominal X-rays, contrast radiography, abdominopelvic ultrasound were employed to make the diagnosis of the cases of intussusception in 9 (15.0%), 1 (1.7%) and 38 (63.3%) of the cases respectively while in 14 cases (23.3%), no method of diagnosis was reported. Figure 4 shows the various methods of investigations applied.
However, it was observed that in some cases more than one investigation was employed in the diagnosis. Also, the investigative tools accurately confirmed the diagnosis of intussusception in 39 (65.0%) cases. In terms of the different treatment modalities used, 48 (80.0%) had laparotomy, out of which 19 (31.7%) had bowel resection while 28 (46.7%) were reduced at surgery (Table 3) .
However, some had more than one type of treatment. This is shown in Table 3 .
In terms of emergency treatment of cases 14 (23.3%), and 20 (33.3%) had surgery within 10 and 30 hours of admission respectively. In Table 3 , 56 (93.3%) cases were successfully treated and discharged home while 3 (5.0%) demised following complications of cases prior to presentation mainly due to severe sepsis and septic shock, one case (1.7%) was discharged against medical advice.
Discussion
The average incidence of intussusception, (0.1/1000) reported in the current study was similar to the findings by Ekenze et al. [23] in the same study locale, Enugu, but much lower than the 56 cases per 10,000 reported in Switzerland [24] and other developed countries [2] .
Although the actual incidence of intussusception in children is not known in our environment, most of the cases would normally present to the teaching hospitals where the specialists will be found to attend to the cases.
However a few of the cases of intussusceptions could have been mis-diagnosed in other levels of health care like primary health centres run by community health extension workers (CHEWs) and in some private hospitals and may not have been reported. This study shows that the incidence of intussusception was increasing despite the non-use of the rotavirus vaccines in the cases reported. This could be as a result of increased knowledge and awareness of intussusception over time among health care providers. However, in countries where rotavirus vaccines have been introduced into the routine immunization schedules the incidence of intussusception has been shown to vary with some reporting no increase while others have reported a slight increase in the incidence of intussusception cases among vaccines [25].
The peak age incidence was in infants aged 6 months. This is similar to the findings in other studies [21] [26] [27] . However, a similar study among Taiwanese children reported peak age in children 1 to 3 years [28] . All these cases were in under-five children who are known to be the highest contributor to mortality in developing countries.
Males were predominantly affected compared to their female counterparts as previously reported by other workers [29] .
Seasonal variations in the occurrence of intussusception remain controversial; while some workers have reported some variations [30] [31] . Others have noted no variation [28] .
Findings from the current study show that majority of cases occurred between the months of December to April which corresponds to the rotavirus diarrhoeal season as previously reported in a Nigerian study [11] .
Although our study did not screen for associated rotavirus infection among the cases of intussusception studied because of its retrospective nature several viral infections including rotaviruses, and adenoviruses [20] [32] have been reported to be associated with intussusception.
The average duration of symptoms prior to presentation was 4.1 days (range 10 hours to 8 days). Other studies in Enugu [22] and elsewhere in sub-Saharan Africa [33] [34] have reported similar findings. This late presentation will ultimately affect the clinical outcome either in terms of morbidity and/or mortality.
The common clinical presentations were vomiting, fever, passage of red currant stools, diarrhea, abnormal/ absent bowel sounds and abdominal distension. Similar findings have been reported by other researchers [35] [36] . It follows that due to ignorance some of the caregivers may not know when the red-line is crossed in terms of acute diarrhoea which they mostly attribute to "teething" especially in infants and acute intestinal obstruction like intussusception as most of them may first try self-medications including herbal concussions at home. This probably explains the observation of late presentation in majority of the cases studied with its attendant risks.
On presentation to the hospitals, even though more than one investigative tool was employed to make the final diagnosis of intussusception in many cases, abdominal ultrasonography stands out as the single most specific and predictive model of diagnosis. Other workers have equally reported similar experience [1] [37] .
Majority of the cases in our series had laparotomy for their intussusception. This might be as a result of their late presentation resulting in complications with possibility of failure of other conservative methods of treatment like hydrostatic reduction. Higher rates of surgery lead to higher medical costs and longer median hospital stay [28] as seen in the current study.
Generally, the case fatality rate observed was 5.0%. This was lower than 23% reported at Ile Ife, Nigeria [35] . Late presentations may arise mainly from ignorance, misconceptions, poverty and poor access to tertiary health care. This may lead to self-medication and patronage of patent medicine dealers making caregivers to present only when their expectations are not the obvious.
Conclusions
From the current study, intussusception is a common childhood surgical emergency. However, most cases present late with the result that majority of cases will be subjected to laparotomy. None of the cases of intussuscep-tion had confirmation of rotavirus vaccination.
Hence efforts should be made to expand intussusception studies across the country to establish a good baseline to be able to unravel any relationship between rotavirus infection, rotavirus vaccination and intussusception when rotavirus vaccine is introduced in the national immunization program. Also, post-licensure prospective surveillance studies should be continued after the introduction of the new rotavirus vaccines into the national routine vaccination schedule.
